Versatile electrostatically assembled polymeric siRNA nanovectors: Can they overcome the limits of siRNA tumor delivery?
The application of small interfering RNA (siRNA) cancer therapeutics is limited by several extra- and intracellular barriers including the presence of ribonucleases that degrade siRNA, the premature clearance, the impermeability of the cell membrane, or the difficulty to escape endo-lysosomal degradation. Therefore, several delivery systems have emerged to overcome these limitations and to successfully deliver siRNA to the tumor site. This review is focused on polymer-based siRNA nanovectors which exploit the negative charge of siRNA, representing a major challenge for siRNA delivery, to their advantage by loading siRNA via electrostatic assembly. These nanovectors are easy to prepare and to adapt for an optimal gene silencing efficiency. The ability of electrostatically assembled polymeric siRNA nanovectors (EPSN) to improve the half-life of siRNA, to favor the specificity of the delivery and the accumulation in tumor and to enhance the cellular uptake and endosomal escape for an efficient siRNA delivery will be discussed. Finally, the influence of the versatility of the structure of these nanovectors on the protein down-regulation will be evaluated.